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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the discharge directivity of 
coating material discharged from a rotary atomizing head and also to 
enhance the coating efficiency. 

SOLUTION: The rotary atomizing head 9 is constituted of an atomizing 
head body 10 consisting of an insulating resin material and a hub 
member 1 1 and is fitted to a rotating shaft 7 by a fitting cylindrical part 
10B. To a bell cup part 10A of the rotary atomizing head 9, plural 
electrode pieces 13 each consisting of a semiconductive body positioned 
on a coating material discharge end edge 10D side are fixed at spaced 
intervals in the peripheral direction, and an independent electrode group 
12 is constituted of these electrode pieces 13, and near the discharge end 
edge 10D of the rotary atomizing head 9, a shaping air ring 3 is 
arranged, and also acicular electrodes 14 are fitted projectingly toward 
the discharge end edge 10D from the shaping air ring 3, and high 
voltage is applied to the acicular electrode 14. 
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{J|SItffli:^oTV^„ ZCDtzth. 1 3 * { liE 

vw>««fcflWLfcfc*ku±. #«:®)t- 1 3 CD»*X 

*/l^f (»*W) li. #€ffifrl 3c7)ff*^ftC^fflU 
T 2 cry x 0 izmh-tZ t tfX'% h . 

[0069] 

CSC2] 

Cxvt a 

W= 

2 

[0070] zzx\ -mzmm^mmtLxm^his 

li&tk&hZbtmbtiX^h. L^L. WiWtol7k 

®i£isfl3» 9 1 osgsi l tfmmcvmmmm . mm 30 
0 m mmmm Lx^hktwi. wma 1 7 1 mm.m 
ftsi 9 coraw^rat lot, tii 1 7 k (tii 

[0071] <rcD£*y. nffi>v 1 3^f*wac{±, a 
mmm^^th t & oms^ 1 3comESr*^tis^ 

Sixl»„ WiJf. S«E5ttSl 6til»»EVs 
90kV, Kffitn;*^ 1 5coSfitffiRA J 2 0 0MQ, « 
S[l*i2 0 0//Ai; tfcfc#fcUi, 3c^)«E 
fc&S«#H£U 1 4 co^SStP 1 4 AfDlKEVt Ji- 5 
OkVk^rS**^, l 3 cot f mS« c«Mi is' 

0 . 1 9 p FgJSJilTtiS^^tlSt^T*)^. Srfc. 
#tlfr 1 3 k (55et & 4: , #«ffifr 1 3 »S?m 

[0072] ClixCJ: 0 , #mffiit 1 3 CftL^tS 

tioTtt^tti im^r-xmuz^X'Xwm.^ 
[oo73]K u. ^mmmmiz xtux. nnsn 

•ftJI9^«!±iSSfil 0 DfflK^awlRffifr 1 3frh 
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fr l 3 * WftGS k I T £ 4 <r k ifi? £ 4 . z.<n 

n=Ft Lxmmik^mi o D^^tts-r 4*r k#-c£ 

i ^Mfawrttttfjiifci&o xWMm l 7 tipjttT^ff 
[ o o 7 4 ] ^jucJ: o , ifmamfi? 

± 4 <T k **T # 4 k , ttfttfttltHl 1 7 ICM* 
■t 6 * S #> & -I k **T S £ . 

[0075] ttz. Mm* 1 3 £¥*WffiWCfc oTJB 

£ i: 0 < "f 4 i k #T'# . «®t 1 3 Cr^mS ill. 

,13k WMWl 1 7 k A*£«SBfi Lfc b # {= . tSffifi- 1 3 

[0076] yx-fy/XT'J >73l,Zim 

tfVS 1 4 *R»tJt*>£ . ftttttffi 1 4 Srjfi tX @ts$ 

ftsi 9 o&&ftHj«8 i o d Hfcifc»trt:«&«ffi8 1 2 
iO#«ffiA- 1 3 K*;h/?*i^fcSraSE£G]flir3-4 - k 

■ess. 4 fc » wots 1 4izx-r> xmrnmrnmrn 1 o 
d a» & seal s *i s & isHgWKWjts 

T# * k*fc. -I <9#«££H!Wfc#M*Wi 1 4 mm 

ft 1 7 k <0mtC#j*3*ifc«$WrtMci& o TfWTS -frfi 
& i k 4 , 

[0077] ^mffiA- 1 3sog?fl:^4c(i, 

ffifr 1 3 CflHt L Jt«^f<7)^»W^ 0 . 24mJOTi 
44 J: 3 fcKje LfcA»4>. 1 3 CflK LfcftMf 

ciot ttffln 1 7 n it) ttT t h & mmiz 

[0078] &tz. HmVM 1 4<r>%$®U 1 4 AliUHg 

is^ta9<^fi*aias 1 o d «t o bs&riMMitcttji 

L . Ijoftum 1 4 AfiifcBftiltfBIg 1 0 D J: *) hWj 
fltiMKcSR Ltzfrb . ftSSB 1 4 At SBftftffillR 1 
0 D k OlSKc^rWM-f 4 - k 4. Z<Dtz*h. 
Zcr>£fflt,z£->X. $m®l 7*«^ksI9tifi^L 
k # fctHWMS 1 4 1 7 iZfaifX XtttttX 

tw&.-t&n&ffijtX'Z . hi Wbsi^^gcod us 

[00 7 9] &t£, 115 t*f6H^)g5 2 <D$m<OBBZ 
tBffiiS 1 0 DH(CK(t^tt£«&P2 1 <^fr«ffifr 2 2 


tt*6. 4*s, ^mmmmxvmizm 1 comm^m 

B&tl.tWk't4. 

[0080] 21 {i®3i-r4Mt<7)«ffin-2 23&»4>=flr* 

Jftttiffi^ l 0 DlKcfia L.T<;W* 7 7°as l 0 AC09WS) 

[00 8 1] 22. 22, •••(iffifie.^ 1 <r>fkWMW,Z 

3bmmz, mmm\m9\,zwti^td-zv, 

WiT, I«ffi> ! r2 2«HH^Hb«l9<?DS*iaitiaBS' 
i>oT(?J^ti'3 6(llBIS$fiT^I»„ ^L"C. I!»t2 

2 « . w i \%7>v s - Amcommnikm&mfr 
mmmkZMM^-f b z. t iz x r.x^vfi », 1 o a 

tz mm Kffiffl^rig k * o t ^ & . 

[0082] & tz. W&\2 2 cnffi W&£\m 1 COlSffi 

<rmmz& brnWi 1 3^j; 3 K^awnt«£Tje«Lfc 
wmtsmMtb §<^otfci «sm- 2 2 dots* 

(iH 1 flltt^ffitiStiii 1 30ff«^*k|5]S 
[ 0 0 8 3 ] *>< LT . ^ctjJ: a lz ffiJ&Ztltz*mMcr) 

mmzts^xi*. Ma Lfe* i commmmbimmm 

»£Jt«W>h$ < -T 4 Z k J: X . 2 2 C«S 

-T4«^fa*^ 1 <?)fEtt<D»!Bt J:S«»t 1 3«tf 

4kii]SKk ufcj6»<s.> ttttm^iiniiNkn 9 izmim 

±t-g»Ck/6 5 T-^-l> 0 

[0 084] »(c, H6t>J:lXll7t^Bflc0SI3O^ 

9<7)mfmm^m 1 o D«t»(ttejMr«a»3 1 <o« 

ISM- 3 2 £ Mm SMi 1 0 D ffl $r £ -ttf JfM L -fc i 

mb R-«o«d®*tR-co«^tftL. zcoimzm 

ti&-fZ>{>cr>b~?Z>. 

[0085] 31 «f**rS1ffl»<! | >«ayt3 2*^,^4 
3£&«-1£SIT\ K*ti«ffi1»3 1 {iHllEsl-fLSfl 9 D&ft 
SfUS^ 1 0 DfflUt as LT^;U^ >y 7°a5 1 0 Aco^Jg] 

[0086] 32. 32, -{±I5IESI1 <n%WMWiZ 
X 4<SM l 3 k , HHE^ ftsI 9 <7)^;l.<# y Tgp 

i oAizmmztifz'&mftX'. izmmxs 2Km&Ht 

4 . * LT , €ffiM 3 2 iiBSsfrftsf 9 O^jgfflK^* 
'«ttf*^M*^4 d k tc «t oTffM^iX. ^SffiMtBB 
1 0 C TWiMt Lfctt«t»«nTtti: K^X ^4 . 
[0087] * Jt . €®n- 3 2 liM^JfctHSiSSS 1 0 D ffl 

gP3 2Ak^roT^4. 


[ 0 0 S 8 ] *»< LT . Z<r> X o (c«J« 8*1*5*31*0) 

bbiz&^x %> , ma Ltzm i vmrnMBt mmm 
ic i h wm 3 2 {±^«aj v§m i o d MctHgras 

3 2 A#«£ix-?V>&^, lffin-3 2<7):>*>lttt1 
iS3 2A fcWUjfc S- J: "5 *4> £ *4 £ t I. . 

C00S9] zcvtztb. immmu 3 2 At mm» t <n 
mcom%MicDmm^ x<o&#>&zt tfx-t . wmmm 

[00 9 0] 08*>J:t/09{c*^^4<7)^ 

®T1imflB^ 1 comt&OBBt H— <7>fli)$;g*tcl§l-?) 
[009 1 ] 41 t4#3Sj*«OJB!Bfc:J: S EHESftHT, 

i$nwE»fiiW4 1 utg 1 o^ajHBaiinigftn 9 1 
mmiz, sf-ft®*«s4 2 t^y^4 3 tfrt>mi&.ztL 

[ 0 0 9 2 ] -e LT. «MtJI*ft4 214. 2 1 ^Htfi^ 
®ffi^^-(b3l** 1 0 £ IsHtfc'v/l^ y 7*g|34 2 AtK 
#13354 2 B t frt>*j: *) - ^<7)tuffilffl^'Mf4*^kffi4 

2 C i: & S t MZ , v 7°3i 4 2 A cOftaWM 
»iB»»4 2Di:ifl:o-0^. 35-{fcBI#ft4 2fc 
f;f\7TXtt8S4 2 Efc iy'0$E»lS#yv4 2 F*i|Stt 

4>*ro •>-!>. 

[0093] § W^7ffit4 3\±m 1 ^HIS^ 
JBlcJ: *;v7lH* 1 H«S54 3Ai:fgjgC4 

3Bt*^«it$^ K/syaw4 3{±;v/nM*aa54 

2EKB»$*VO*S. A^«tt4 3<0P]«»4 

3 AtCJ4fS 1 , SS 2WN77L4 3 C , 4 3 D , -mm. 

W&VktiX^Z. 

[0094] 44 hm&nmK a 5 
&±nmmx\ im±nm®4 4im&mm4i<Dm 

[0095] 45, 45. •••{40^^114 1 »I« 
UMMS4 2DH(=ERSfutTOT-C. fS*®T'4 5J4 
Wfcn\W.4 1 <?3jg*-|6itraiH*t-5-CWi.tjf3 6 HE 
R3*VO*4. ■€■ L-"C . lM42li. WitftTV* 

7°SI54 2 Af»hffllBHt:fi[«LT*Hft{lUB»4 2 DfflJ 

(cats $ it h t s £ . ifflf lifts 4 2 c twiMk i tz 
w.®t,zmm&t%'>x^$>, 

[00961 KU. ^<50<t o izffif&Ztltz^mMn 

mmzti^x *> . uaufcst 1 <r>mmmm.t imm$ 
co\m mm znhzt we l^l. xmmmm 
t,z x h ttsn- 4 5 5- f r / mmz x -? t ffM i & . 
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ciitciO. mffi^-4 skttfiHiskfio 

[0097] ifc, «ffifr4 5SrElWkII4 1 fcJflS 
>V4 5 SrSJE-tl. i t . @te^ftsS4 1 
BS€ t , Kit n x h $ h Z. t tfX * h . 

[0098] mz. m i ot,z*m&m5<7)mm<r>mB 

fist J; o -c mm. Ltz ^rfc . ^M^JBT 

(4MiBis i commmm± m-comfmmzm-cow^ 

[0099] 51 {WcHtt^JBtcJ: 5^^'-T\ IS* 
A- 5 1 lixrt-^ 6 $rIRS-ri>.^7 v v > 7" 5 2 1 v 

tL 5 3 A , 5 3A, ■•■A^t^il. -&xrnaai?L5 3A 
A> 4> (4 is x - b° y ■? X T ^'Bttti § i'l h i><Whh. 
[0100] 54(iyi-fy/l7 l J >' 7 5 3 <7)9h)SI 
WClfttt h ixtc 'J > 7VMX . 'J >■ 7VM 5 4 (4¥jf 
mttflsSRtttSfcffiJRTS - i: t i otM§W 
6. U>^*S54(4. ( 

[0101] 5 5(4(H]lK$[tl7t.3K14(t^i'L^ini$ES-ftSl 

& . S@«K^€» 5 5 lip ftsl* f* 5 6 . 'J 2±WM 5 7 

[0102] -?• LT. Hft5l*f*:5 6(4. mi^^ttT 
feM LT @V 1.^/1/* y 7°nP 5 6 A £ , WW,fl '/ 7U 

5 6 Afrto&ifiizwi/tcMttffiu 5 6 b t . mie^^* 

■y TgP5 6 A0>WffiMK#lS$ftfc&fl«HMfcffl5 6 C 
k - Buie^l-* -y 7°g|5 5 6 AWjfcSBMfcfiB LTffM$ 
ix. l^tt-lfiKfbiB 5 6 etc J; o TflMfL^ iifcfftH* 

t-cattj-r-&^f«tiisg 5 6 d t . mmrnmit 

ffi 5 6 C (C BHD L?t^ 71X (46533 5 6 E ; . mCM 7 (c 
KftftifcftC . IS' n 7U 5 6 E 
ix^ffilffl KM □ L 0 tK«K 5 6 F t . 'J 5 
7 «? Wfttt ^> ?t^(c , imW!m tt.^ 5 6 F 4: y \ 7TX W 
5 6 E i: <o«rtriai +iatm $ ilfc 'J AIRf435 5 6 

[0103] 5 7 (4 'J Ag|J14T\ IS 'J Ag|3« 5 7 (4^f 

51 Afimtft>ixXV*&. -fit. 'J AgStt 5 7 {4 'J 
IX (433 5 6 G t $ ilT ^ h . 
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[0104] 5 sii^ygm-c. iP^m^ssumi 
cDmm<7)Bmiz£&j\7utii lkisittic rasa 5 s 

A k M$ 5 8 B k j&»&fl|jR$*U 5 812^:/ 

OR«SP5SA{CiJ^l , SJ2WY7715 8C. 5 8 
[0105] 59 fi&jfrf &}g»tf>«ffifi- 6 0*^^2» 

mawm 5 6 d atz&s. 1 xoi* •? ra$ 5 6 a *w 

[0106] 60, 60, -{iiuiesi 1 ormmmmxz 
x zmm* 1 3 1 hrc , 0 wtsi 5 5 cmm £ *ut 

lfttt"C\ I^«ffin-6 0«|HH6aWfc3R5 5*>JWl«HcHI 

n-6 0ii. Sl<?5SBSt<0J(JJBt:J:4«ffifrl 3 h P]«tc 

y-mnftfazmai- & z t izx-ox^ii-t/ y tw> 5 e a 
MmmmizBfS.zti&tmz. mmmmms e cx 
wmt Lfzmmzim *im t x v ^ . 

[ 0 1 0 7 ] *»< LT. £co J: a tcMRJc ^ i'LTtr^^M^ 

jm£.ts\,vx i> . m& vtzm 1 cnmmmmb mmm 
[ 0 1 0 8 ] frfc . fre^istc^jisT'Ji . mmmtm 

9(41, 55) C0^*»tt» 1 0 D ( 4 2 D . 56 
D) fflfc3 6(lWt«£-l 3 (2 2. 3 2, 4 5, 6 

0) fcSftSiOfcUta*, *^0)!{iCix(cPI^-f . flj 
2 iEW± 1 5 HWT*fc*± 3 7 IffeLtSW 

[0109] ttz . miz&mmmmx'te . #t«m« 1 

4 £ 6 fl(£k W*.tf#t#®B£ 1 *I4 

± 5*Ja~F* fcli 7*JJLbRftSfll iftt IT i J: v>. 

[oi io] i*:, Buiem i &v >l.^4 (Dmmmmx 

Ji, ##ttWHEl 4&yx-ty/X7 l JV/3«0X7 
«ttifL5^fiJfflLTlltB-tl»flifi£fc Lfc**, *?69iJi£ 

[ o i 1 1 ] *Jt . mflemi %\,->Lm4<?)mmc?wmx' 
a. &mmm 1 ^^h/fiisasfias^i 5£tsfgL 

[0 1 12] 

[$&nj!<?53&£] J3LhB54L/s*0<. IfcRJIlflWJHcJ: 

ixtf. mmim<om?m&iQBMiz®&<?)-m} ! >frL> 

ffifrfc*hi:(cei«IO'f !> w k . #ft»i**MtftS 

k lt ^§-n-i> i t #-cs h . z<nt&>. mmfrtm 
txmmzftnz-tx. mmm.=Ft Lxmwik&m 


m-cr>ifrwfe &\mfi\±.z-£&zb tfx zttmz. m 

[ 0 1 1 3 ] «^&l!llclMaHOfME(ttm«tt 

m®^ t it -fix^i l t ^hspms^e mm-t & 

[ 0 1 1 4 ] |»*fll203%WtcJ:*itf, v-x-f 

ix-pnaii l t x«e Sr en Jp-r s c t xz h . * , #+ 

t= «t -? T JtSSa^^ f> Scffi S ix S Mf4S^-5r 

m- z$mmmt®m®> t wmizBf&ztitinnjimz 
®-oXfmmthzttfX'*z>. zi\.{zx ] o. strait 

[ 0 1 1 5 ] ll*JM30|&B^cj;ft(i\ 

t msmt ^rmzmm&com^'mm^ h z t vx 
[ o 1 1 6 ] n*ii4 emwz x tia. mmxz 

1ESfr<0»mS» * J: 0 4 ^ < -f h Z t ifiX S . 
(c^« § ix h VMm. Z >h S < 1" S Z t tfT * S . i ^ 

[0 1 17] ifc. lf*Jl5<7Jl6BJ!(cJ;ix{i:\ mffin-Sr 
IZ X ■? X Btit I tz frb , ^m** 1 £> =5r £ «ffi 

Btfi ztitz mki) mz m -> -cms * s^tc m tt-c 

coi is] ttz. immecoft.mzxixti. wmfri 
mms&tmvHzx ^tml/;*^, m^^sss-iffl 

< Z b , mffin-^5t^(cS^7)ISar»4'$ii- 
4 i k A 4 T' ^1). ZixizJ: *) » 1WEfr<?55ti| k MMfe k 

[0 119] it. If*Jl7«^ti;ix(±'. *HSBn- 

nwm&m. £&w&Mzi§n uzwffiom&tfo . 2 4 

mJOTk^rSJ: pKR3eLfc*»<a. L 


(10) 
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[01 ] *%aflO^lc0|IS6^SCJ:SllIlK^t3lM 

[02] iii^Hfemil^it/^x-try^xru 

[H3 ] in ^<D®mmkm£^tMMMTfo&<> 
i m 4 ] m i ^ntfc^ffit i i) 0iK^^tJMM^gs 

[ 0 5 ] m 2 nmifcrMMte x h mMitw^T^tmm 
mx-fo h o 

[ 0 6 ] S 3 coHJfi^aSK i & EHEf? •ftaSr^iEB 
0"C& £ , 

[ 0 7 ] IS 3 ^^OtcOBKIIfc: <k * 

5 , 


[ 0 8 ] m 4 c?)HJtco»3llt: J: & HMESf'ffcSI Sr/n-tlffl 

[ 0 9 ] is 4 c7)nia^®tc ct h nwasiua *^r«BT 

[010] m5^iffi^m^i^0te^ftBISM^ 
[011] ^Sffi^ct^lIl^fllBIM^^a^^i- 

[01 2] 01 l+(7)|H«6S'fbiISr*"tlf8ffl0^*)*» 
1,51 

2, 5 2 Ai)y^ 

3, 5 3 ^x-t°y^XTU 

6 XT^-? 

7 m&tt 

8 7>f — 7" 

9 , 4 1, 5 5 WfcWkM 

1 0,42,56 SMfcffi** 

1 0D, 42D, 56D itfi&HM 

1 1. 4 3, 58 ^78W* 

12, 21, 3 1, 44, 59 34uimiIP 

13, 22, 32, 45, 60 MM* 
1 4 itttlffi 

1 6 iSmE3fe£S (KWE38£*8) 
3 2A #t*«*8P 
5 4 'J y/tffi 


[02] 


[03] 


[05] 



(12) 
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[010] [011] 



[012] 


106 


